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Introduction

 Wearable robotic exoskeleton-assisted gait training has been used mainly in pediatric central nervous system disorders.
* Evidence for acute pediatric peripheral nervous system disease remains limited.
 We report functional, kKinematic, and cardiopulmonary changes after overground exoskeleton gait training in a child with

acute peripheral polyneuropathy.

Methods

» Patient: A 10-year-old boy with lower-extremity weakness due to suspected Guillain-Barré syndrome / peripheral
polyneuropathy.
* Intervention: 10 sessions over 2 weeks of powered overground robotic exoskeleton training (20 minutes of walking

within a 30-minute session) with an overhead safety harness.
* Outcomes: 10-meter walk test (10MWT), 6-minute walk test (6MWT), Berg Balance Scale (BBS), Timed Up and Go (TUG),
Functional Reach Test / modified Functional Reach Test (FRT/mFRT), device-derived cadence and hip/knee Kinematics,

and cardiopulmonary exercise testing (CPET). ‘

Figure 1. Overground wearable exoskeleton-assisted gait
training using the Angel Legs system

A pediatric participant performed overground walking w
hile wearing the Angel Legs lower-limb exoskeleton within
a mobile support frame and overhead safety harness.

Results

Table 1. Changes in functional mobility, balance, and cardiopulmonary exercise outcomes before and after intervention

Pre-treatiment Post-treatment
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10MWT: 10-meter walk test; 6MWT: 6-minute walk test; m: meter; m/s: meter/second, BBS: Berg balance scale; TUG: timed up and go; FRT: functional reach test;
METS: metabolic equivalents , VO2 max : maximum rate of oxygen consumption

Figure 1. Hip and knee flexion/extension angles before and after intervention

wee Rt = Lt -
Hip flexion/extension Knee flexion/extension

520 500 520 S00

wows Rt e Lt~ Normal range
Knee flexion/extension

200 520

. Normal range

Hip flexion/extension

S0 520

80 ' 77N\ 80

/ | 60
/
f/

Degree
Degree
Degree

g0 20 40 60 80 100 ?0 20 40 60 80 100 : 0 20 40 60 80 100 0 20 40 60 80 100

Gait phase Gait phase Gait phase Gait phase

The patient’s hip and knee kinematics were outside the normative band at baseline and aligned more closely with the normal range after training.

* Gait speed improved on the 10MWT at comfortable speed (0.65-1.24 m/s) and maximum speed (0.81-1.91 m/s), and
6MWT distance increased (333—-526 m; average speed 1.11-1.75 m/s).

* Balance improved (BBS 37-50; TUG 10.5—-7.8 s), with increases across FRT/mFRT measures.

* Cadence increased (left/right 68.6/69.6—79.8/78.1 steps/min), hip and knee angle trajectories approached normative

ranges
* CPET indices increased (VO2max 0.65—1.24 L/min; METs 0.81—1.91; maximal exercise time 3335526 s).

Conclusion

* Asshort, intensive course of overground wearable exoskeleton gait training was associated with marked improvements
in gait performance, balance, and cardiopulmonary fitness in this pediatric patient with acute peripheral

polyneuropathy.






